Objective: to investigate the effects of moderate and severe exercise on hepatic injury induced by renal ischemia reperfusion (IR) in male albino rats. Methods: 40 male albino rats were divided into 4 groups (10 rats each): sedentary sham-operated-control, sedentary renal IR group, moderate exercise-IR group and severe exercise-IR group. In the last two groups, swimming exercise protocol performed for 6 weeks, then rats were subjected to renal IR. At the end of experiment, serum levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) and liver levels of malondialdehyde (MDA), superoxide dismutase (SOD), reduced glutathione (GSH), catalase (CAT), caspase-3 activity and TNF-α were assessed. Results: renal IR caused nonsignificant increase in the levels of ALT and AST with significant increase in hepatic MDA and TNF-α levels, while SOD and GSH levels showed significant decrease. CAT and caspase-3 showed insignificant change in IR group compared to sham group. Moderate exercise prior to renal IR showed insignificant decrease in ALT and AST levels, significant decrease in hepatic MDA and TNF-α levels, significant increase in hepatic SOD, GSH and CAT and non-significant change in caspase-3 compared to renal IR sedentary group. On the other hand, severe exercise prior to renal IR showed significant increase in ALT and AST levels, also hepatic MDA and TNF-α levels were significantly increased, while, hepatic SOD and GSH levels significantly decreased as compared to renal IR sedentary group, CAT levels insignificantly increased as compared to renal IR sedentary group. Caspase-3 insignificantly increased as compared to renal IR sedentary group but showed significant increase when compared to sham control group. 
INTRODUCTION
Previous studies indicate that exercise may induce structural damage to muscle cells (21), and the production of metabolic by-products, such as lactate (22), and ROS (23). The metabolic adaptations to exercise are not restricted to the working muscles, exercise also a major challenge to other organs such as cardiac muscle, stomach or brain (24). This is particularly relevant to the liver due to its central role in the maintenance of energy supply to the exercising muscle (25).
Although, there were numerous previous studies aiming to evaluate the effects of exercise on liver functions and oxidative stress in liver, but there has been no study of the effect of moderate and severe exercise on liver injury induced by renal IR.
So, this study designed to investigate the effects of moderate and severe swimming exercise on hepatic injury and apoptosis induced by renal IR in male albino rats
MATERIALS AND METHODS

Animals:
This study was carried out on 40 male albino rats weighing about (200-250gm) were housed under standard laboratory conditions at room temperature (24±2°C). The rats had free access to water and food.
Experimental design:
Rats were divided into four groups (10rats each):
Sedentary sham-operated-control: rats in this group were subjected to sham operation; Sedentary renal IR group; rats in this group were subjected to renal IR; Moderate exercise-IR group: rats in this group performed moderate swimming exercise for 6 weeks, then were subjected to renal IR; severe exercise-IR group: rats in this group performed severe swimming exercise for 6weeks, then they were subjected to renal IR.
Induction of renal IR injury:
According Severe swimming exercise protocol: The exercise regimen for severe exercise-trained rats, the same as for moderate exercise-trained rats but to augment the exercise intensity, an external load was added to the animal; the animal carried a load of 50% body weight strapped to the chest in the second week. In the third and fourth training weeks, the animals performed the same exercise carrying a load of 60% body weight, and in the last two weeks, this load increased to 70% of body weight (27).
Biochemical assays:
At the end of experiment, rats were sacrificed and blood samples were collected for biochemical assays, and livers were quickly removed and kept frozen until assayed for oxidant and antioxidant parameters.
The following parameters were determined:
Liver function assay:
Serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were measured according to the method of Rei(28) .
Estimation of lipid peroxidation and antioxidant enzymes:
Liver was removed and kept in cold conditions until assayed. 
Statistical analysis:
The data were expressed as the mean ± standard deviation. Data from our study were analyzed using the unpaired student's t-test to assess significant difference between two groups.
Statistical comparison between different groups was carried out by using one-way ANOVA.
Significant results of analysis of variance were subjected to post hoc analysis (Tukey-Kramer multiple comparisons). P-values <0.05 were considered statistically significant. All the analyses were performed using Graph Pad Instat, 32 bit for win 95/NT (Version 3.05). 
The data were tabulated and analyzed by SPSS (statistical package for the social science software) using statistical package version 16 on IBM compatible computer. Quantitative data were expressed as mean ± standard deviation (X± SD).
The data from control and test groups were compared using an independent sample t-test.
Probability value of less than 0.05 was considered as statistically significant (*P<0.05). "n" indicates the number of tested rats.
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